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Doing it 
with Dominoes
Ihave argued several times that good old-fashioned domi-noes is one of the best (mathematics) games — ever! Butthis is true only when we use simple scoring. Otherwise
we are reduced to a mindless process of successively matching
ends, with little (if any) game-playing interest. By contrast, as
soon as we introduce simple rules for scoring we have tactical
reasons for choosing this domino, rather than that domino,
to enhance our chances of being able to match again in later
moves, or to try to block our opponent on his or her next
move, or to rid our current hand of a domino that would
later penalise our possible score. 
Background information
For two to four players the 28-piece double-six set of domi-
noes, running from double-blanks to double-sixes, is fine.
Such sets are widely and cheaply available in sturdy wood or
plastic. For larger groups, either two double-six sets, or a
double-nine set would be preferable. Homework: how many
pieces are there in a double-nine set? Further details are in
Gough (2000), p. 54, and Gough (2001), pp. 16–18.
Playing
The basic idea behind scoring an ordinary game of dominoes
is this: for scoring purposes, each domino is worth its total
numerical value, that is, the total of spots (or dots or pips);
by the end of the game, whoever wins will score the differ-
ence between the total remaining spots held by other players
and the total still held by the winner. (This ‘total’ of spots on
JOHN GOUGH continues to
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a domino is also called its ‘weight’, and players speak of
‘heavy’ and ‘light’ dominoes.) 
For example, suppose the game ends because both players
are totally blocked. That means that all the available domi-
noes have been picked up, and you and I are unable to make
any more matches. I hold the and you hold the 
and . My total is 5. Your total is 9. I hold the lowest
total, so I am the winner. I score the difference between our
two totals, which is 9 – 5 = 4. You do not score, because you
did not win. (Other variations in rules for scoring result in
the same basic tactical principles. If there is a choice of
domino to play, try to use the domino with the highest total,
to keep the remaining total of spots as low as possible. That
is, get rid of your ‘expensive’ dominoes as quickly as possible,
ahead of the ‘cheap’ dominoes, aiming to end the game with
no dominoes, or only a few cheap dominoes.)
A traditional way of adding a little extra mathematical
(specifically, computational) spice to the standard game of
dominoes is Matador. In this simple domino variant the
process of matching is NOT by directly matching two ends
exactly, but by matching so that the two joining ends add up
to 7 (using a standard double-six set of dominoes) or 10
(using a standard double-nine set). For example, suppose the
first domino turned over is . This can be matched at
the 3-end by any domino with another 3-end, or at the 1-end
by any domino with a 5-end. The exception to this make-a-
seven rule for matching is that a player can play, without any
matching at all, any one of the special ‘matador’ pieces. These
are those dominoes whose spots add to 7, anyway; namely
the , and (or add to 10 in the double-
nines version). These are used like ‘wild cards’. But, having
played a matador, end-on, whichever end is left exposed must
then be matched in a make-seven way, unless another
matador is played.
A non-standard way of adding computational substance
to the standard game of dominoes is to modify the how-to-
match rule so that it depends on making correct arithmetic
statements. We might call this game Arithmetic Dominoes.
The playing follows the usual rules, except the matching.
When a player matches a new domino against one of the ends
of the existing chain of dominoes already played, the two new
numbers (on the new domino) and the number on the
matching end, must be able to be combined in a meaningful
mathematical statement, using +, –, × or ÷. For example,
suppose the number at the end which is being joined onto is
3. We could play , because 3 + 1 = 4. Or we could play
, because 3 – 2 = 1. Or we could play , because
3 × 2 = 6. 
2 | 62 | 1
1 | 4
3 | 42 | 51 | 6
3 | 1
1 | 0
3 | 52 | 3
Scoring
If the match uses the operation 
+ score 1 point; 
– score 2 points; 
× scores 3; and
÷ scores 4 points. 
In this variant, players may simply
score their cumulative total of match-
scores, or may also include the usual
points scored at the end of the game by
the winner according to the difference
of spots held by the winner and the
loser of the game.
Variant
The computational demand may be
strengthened by using a double-nine
set of dominoes. Alternatively, a match
may use all four numbers on the domi-
noes being joined, as long as a correct
arithmetical statement is made. For
example, matches 
because 3 × 4 = 12. In this case, if four
numbers combine to make a match:
+ scores 5 points;
– scores 6 points;
× scores 7 points; and
÷ scores 8 points.
However, it is easy to suggest new
ways of using a standard set of domi-
noes as equipment for playing other
domino games, and other kinds of
games. Paul Swan’s marvellous Domino
Deductions (2001) gives many sugges-
tions. For example, ‘Find My Domino’
(Swan, 2001, pp. 10–11) is a puzzle-
search. Shuffle a set of dominoes, face
down. Remove one, without looking at
which one it is. Turn the other domi-
noes face-up. Players then compete to
be the first to identify which domino is
missing from the complete set. 
This can also be used as a Patience-
type matching puzzle. Turn the set of
dominoes face-down, shuffle them,
and remove one, without seeing which
it is. Pick any one of the remaining
dominoes, as the starting domino, and
turn it face-up. Pick another, turn it
over, and check if it can match with
1 | 23 | 4
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either end of the starting domino.
Similarly proceed to turn over the
others, and while turning over succes-
sive dominoes, try to join each freshly
turned domino into an extended chain
of matched-ends. If necessary, leave
aside, face-up, any domino that cannot
be matched when it is turned upwards.
Any one of these left-overs may be
matched, later, when possible, as in
card patience (or solitaire) activities.
This should (always? why?) result in a
chain whose end-numbers are the
numbers on the missing domino that
was put aside at the start of the
activity.
Obviously a complete set of shuf-
fled face-down dominoes can be used
to play a version of Concentration, or
Memory (also known as Pelmanism —
why?). Starting with a whole set of
face-down shuffled dominoes, players
take turns to turn face-up any pair of
dominoes. If their two totals are the
same, the player keeps those two, and
has another turn. Other forms of
matching are also possible, perhaps
with different scoring. For example: 
• score 4 for a pair that match
because their separate totals are
equal; 
• score 2 for a pair that match simply
because they have a matching end;
and 
• score 3 if the pair contains three
matching numbers — one of the
dominoes being a ‘double’.
Conceptualising
dominoes in new ways
A set of dominoes represents, roughly,
the possible outcomes from rolling one
or two dice. Rolling just one dice
results in the six ‘blanks’, namely
, … , with an inter-
esting null-set result of NOT rolling
one (or two dice), namely the double-
blank. Rolling two dice gives all the
0 | 60 | 20 | 1
remaining domino combinations, from , up to
and .
However another way of conceptualising a set of domi-
noes is that they represent a pack of cards, each card having a
dual marking. Ordinarily, with a standard 52-pack of cards,
we speak of the ‘suits’ and the ‘numbers’, namely, Spades (),
Hearts (), and so on; and 1, 2, 3, … 10, as well as the ‘royal’
or ‘picture’ cards (Jack, Queen, and King) which may also be
treated as the numbers 11, 12, and 13. (A Five Hundred set
of cards includes number cards to 13, as well as separate
‘royalty’ cards.) We can apply this idea of card ‘suits’ to a set
of dominoes (following Gyles Brandreth’s hearty account of
domino games (1975, pp. 57–61); see also Diagram Group
(1975, pp. 66–67); and Bell (1969, pp. 165–167)).
Regarding a standard set of (European) dominoes as
equivalent to a pack of cards, we can identify several different
‘domino suits’, as follows: 
• the doubles suit, which consists of all the dominoes which
are doubles; 
• the ones suit, which consists of all the dominoes which
have a 1 on them;
• the twos suit;
and so on, including the suit of blanks, which consists of all
the dominoes which have a blank in at least one of the
squares. 
Of course, in the card pack, no Heart can also be a
Diamond, or another suit. However in dominoes, the suits
overlap. For example, a 2-5 domino is in both the suit of twos
and the suit of fives, and the 4-4 domino, for example,
belongs in the fours and in the doubles suit.
Recognising these similarities between a pack of cards and
a set of dominoes helps explain similarities between familiar
card and domino games:
• matching domino ends (or matching identical cards, as in
Snap);
• forming a correct, or winning ‘hand’ or ‘set’ (as in
Rummy, Mah jong, or Poker);
• taking winning tricks (as in Whist-based games, following
suit).
Try playing a version of the card game Happy Families,
using dominoes. Players shuffle a set of dominoes, face-
down, and then deal them out evenly (or as evenly as
possible, for the number of players). Players then take turns.
In each turn a player aims to make a ‘set’ of four dominoes
that belong in the same ‘suit’ (for example , ,
and all belong in the Threes-suit). If a player
has such a set, the player places them on the table, face-up.
During a turn a player may ask any other player, ‘Do you
have an N?’ where N may be any number (or blank — that
is, a zero), and if the other player has a domino with an N,
6 | 33 | 3
5 | 32 | 3
6 | 65 | 6
1 | 21 | 1
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the player hands that over to the player who asked.
Finally, dominoes can be used for many other strategy
games involving spatial thinking. Paul Swan’s excellent book
(2001, pp. 34–35) includes ‘Cram’ , based on an early report
by Geoffrey Mott-Smith of a friend’s invented game, later
popularised by Martin Gardner in one of his Scientific
American ‘Mathematical Games’ columns (February 1974),
and his books of games and puzzles. (Gardner remarks that
Cram is the smallest possible space-filling polyomino game.) 
Using a rectangular board (such as an 8 × 8 Draughts
board — or other dimensions: Swan provides a 5 × 10 board)
players take turns to place, face-down (the spots on the domi-
noes are not used in the playing) a domino so it covers any
two adjacent empty squares on the board. The last player able
to move wins the game. (In the reverse, or ‘misere’ version of
the game the last player able to move loses.)
A domino version of Noughts and Crosses can be played,
using dominoes as the basis for selecting coordinate moves.
This can be called Tic-Tac-Domino (based on Five Square in
Hill & Gough (1992), pp. 32–33, and Domino O & Xs in
Gough (2001), pp. 65–65). 
Two players use a special square grid, labelled 0 to 6, a set
of double-six dominoes, and a set of counters in two colours
(such as a set of Draughts), one colour for each of the players.
(The grid squares are the same size as the squares on the grid
board, or close to this size.)
Place the dominoes face-down, and shuffle them. Deal
each player two dominoes, to start.
Players take turns. In each turn the player chooses one of
his or her two current dominoes, and uses this to specify a
first number, and a second number, and then places one
counter of his or her colour in the corresponding empty
square on the grid. The player draws another domino from
the unused remnant of the set, and the turn ends.
Alternatively, if a player is unable to make such a move
(because all four of the possible squares have already been
filled) the player draws a third domino, and the player’s turn
ends.
The winner is the first player able to get a straight row of
three of his or her colour counters (horizontally, or vertically,
or diagonally).
If all the dominoes have been used without either player
winning, players continue taking turns. In each turn a player
may move any one of his or her counters one space into an
adjacent square (moving only horizontally or vertically), with
both players still aiming to be first to get a standard three in
a row.
Other variants are possible, such as players being required
to get four in a row; or to get either four in a row, or an adja-
cent square of four counters; or, in the moving-counter end-
play, being allowed to move diagonally
to an adjacent empty square.
To practice standard coordinate
format, each player must correctly state
the order of the numbers, when
declaring a move. The opponent may
challenge a move if the order of
numbers in the declaration of the coor-
dinates is not correct.
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